Pre-Golgi degradation of yeast prepro-alpha-factor expressed in a mammalian cell. Influence of cell type-specific oligosaccharide processing on intracellular fate.
We demonstrate that expression of yeast prepro-alpha-factor in GH3 rat pituitary cells results in its degradation in an endoplasmic reticulum (ER) or early Golgi compartment, suggesting that this wild-type prohormone is recognized as abnormal or misfolded in the context of a mammalian ER. In GH3 cells, as in yeast, the nascent polypeptide is efficiently targeted to the ER, where it undergoes cleavage of its amino-terminal signal peptide and core glycosylation to form glycosylated pro-alpha-factor (gp alpha f). Subsequently, however, this species disappears from cells with a half-time of 25-30 min (including a 10-20-min lag), and no alpha-factor- or proregion-derived products can be detected. Localization of the degradative process to the ER is suggested by its occurrence in the presence of brefeldin A or chloroquine and by the endoglycosidase H susceptibility of the substrate. We present evidence that Asn-linked oligosaccharide processing, which differs in extent between yeast and mammalian cells, may be an important factor in determining degradation in this heterologous circumstance. When GH3 cells are treated with deoxymannojirimycin, an inhibitor of ER alpha-mannosidases, gp alpha f is essentially stable, suggesting that trimming of core oligosaccharides below Man8 (a process that does not occur in yeast) strongly promotes proteolysis. Inhibition of ER glucosidase activity by treatment with deoxynojirimycin, by contrast, considerably accelerates the disappearance of gp alpha f (t1/2 = 8-10 min). These data indicate that cell type-specific post-translational modifications of a secretory glycoprotein can substantially modify its recognition by the mammalian ER degradative apparatus.